blood sample was also sent to the Associated Medical Sciences-Clinical Service Center (AMS-CSC), Chiang Mai University, Chiang Mai, Thailand for the thalassemia diagnosis. The hemoglobin analysis was performed by using the high-performance liquid chromatography (HPLC, VARIANT II, b-thalassemia Short Program, Bio-Rad Laboratories, Hercules, California, USA). There was no peak of HbA on the HPLC chromatogram while her HbF and HbA 2 /E were 2.5 and 25.9%, respectively. In addition, the abnormal Hb peak with a value of 65.3% of the total Hb was observed at the retention time of 2.06 min (Fig. 1a) . The hemoglobin analysis was also performed by using the capillary electrophoresis method (CE, Capillarys TM 2 Flex Piercing, Sebia, Norcross, Georgia, USA). Her HbE and HbA 2 were 22.7 and 3.0 respectively. In addition, the abnormal Hb peak with the value of 74.3% of total Hb was also presented at a migration position of 50-80 s (Zone 13-14) (Fig. 1b) . The real-time PCR with SYBR Green1 and high resolution melting (HRM) analysis for detection of the a-thalassemia-1 Southeast Asian (SEA) and Thai type deletions [3] is routinely performed at the same time the hemoglobin analysis is carried out. Furthermore, the multiplex Gap-PCR for detection of a-thalassemia-2 (-a 3.7 and -a 4.2 kb deletions) and the multiplex allele specific PCR for diagnosis of Hb Constant Spring (Hb CS) and Hb Pakse' [4, 5] were also performed in this case. The negative analysis results for a-thalassemia-1 and -2 deletions and Hb CS and Hb Pakse' mutations were observed. In order to identify the abnormal Hb, the PCR amplification of the bglobin gene was accomplished according to conditions described previously [5] and then the direct DNA sequencing of the amplified product was performed on an ABI PRISM TM 3130 XL analyzer (Applied Biosystems, Foster City, CA, USA). The results showed the molecular defect causing abnormal hemoglobin resulting in A-C transversion at the second position of codon 59 (AAG[ACG) of b-globin gene (data not shown) that leads to a substitution of threonine for lysine as described previously for Hb J-Kaohsiung [1] . In addition, DNA sequencing revealed also a GAG[AAG transition at codon 26 of the b-globin gene (data not shown) that leads to substitution of lysine for glutamic acid as described previously for HbE. Thus, the subject was finally diagnosed as co-inheritance of Hb J-Kaohsiung and HbE trait and she refused to have parental hematologic and genetic studies.
Hb J-Kaohsiung has more negative charge than HbA thus its peak was presented ahead of HbA with the retention time of 2.06 min on HPLC chromatogram (Fig. 1a) and the migration position of 50-80 s (Zone 13-14) on CE electrophoregram (Fig. 1b) . The level of Hb J-Kaohsiung was higher than that of HbE. Thus, it might be explained by the fact that the gene expression of Hb J-Kaohsiung is higher than those of HbE. In addition, the normal a-globin chain is more likely to bind to the b J-Kaohsiung -globin chain than the b E -globin chain. The heterozygote of Hb J-Kaohsiung is clinically and hematologically normal [2] whereas the co-inheritance of Hb J-Kaohsiung with HbE trait leads to mild anemia as shown in the present study. However, the study is limited by the inability to do the family study.
In conclusion, the co-inheritance of Hb J-Kaohsiung and HbE trait can be found in the Thai population. Therefore, the better understanding of HPLC chromatogram and/or CE electrophoregram patterns and clinical features of Hb J-Kaohsiung and its combination is useful for genetic counseling, prevention and control programs for thalassemia and hemoglobinopathy.
